This paper presents the Pareto solutions in continuous multi-objective mathematical programming. We discuss the role of some assumptions on the objective functions and feasible domain, the relationship between them, and compactness, contractibility and fixed point properties of the Pareto sets. The authors have tried to remove the concavity assumptions on the objective functions which are usually used in multi-objective maximization problems. The results are based on constructing a retraction from the feasible domain onto the Pareto-optimal set.
Introduction
During the last four decades, the topological properties of the Pareto solutions in multi-objective optimization problems have attracted much attention from researchers, see [1] [2] [3] [4] [5] [6] [7] [8] for more details. The aim of this paper is to present some new facts on compactness, contractibility and fixed point properties of the Pareto-optimal and the Pareto-front sets, shortly Pareto sets, in a multi-objective maximization problem. The authors have tried to remove the concavity assumptions of the objective functions which are usually used in this optimization problem.
The standard form of the multi-objective maximization problem is to find a variable   with each other, it is usually difficult to obtain a global maximum for all objective functions at the same time. Therefore, the target of the maximization problem is to achieve a set of solutions that are Pareto-optimal. Historically, the first reference to address such situations of conflicting objectives is usually attributed to Vilfredo Pareto . Definition 1. a) A point x X  is called a Pareto-optimal solution if and only if there does not exist a point y X  such that properties of the Pareto-optimal and Pareto-front sets. Information about these properties of the Pareto sets is very important for computational algorithms generating Pareto solutions [8, 9] . Consideration of topological properties of Pareto solutions sets is started by [5] , see also [4, 6, 9, 10] . We focus our attention on the compactness, contractibility and fixed point properties of the Pareto sets. Compactness of these sets is studied in [4, 6, 11] . Contractibility of Pareto sets is considered in [12] [13] [14] . Fixed point properties of Pareto-optimal and Pareto-front sets have been addressed in [7, 15] . This paper is organized as follows: In Section 2, we describe some definitions and notions from topology and optimization theory. In Section 3, we study compactness, contractibility and fixed point properties of the Pareto-optimal and Pareto-front sets.
Definitions and Notions
Recall some topological definitions. 
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